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AN 1993-024283 [03] WPIDS 
DNC C1993-011075 

TI Olefin polymer mfr. requiring no organo aluminium cpd. - comprises 

polymerising alpha-olef in (s) using Gp-IVB metal cpd. and aryl or alkyl 
substd. boron cpd. . 

DC A17 

PA ( IDEK) IDEMITSt^KOSAN CO LTD 
CYC 1 

PI JP — 04353502 A 19921208 (199303)* 7p C08F-010-00 

APT JP— 04353502 A 1991 JP-0155225 19910531 

PRAI 1991JP-0155225 19910531 

IC ICM C08F-010-00 
ICS C08F-004-647 

AB JP 04353502 A UPAB : 19931122 

Olefin polymer is prepd. by polymerising an alpha-olef in (s) using a cpd. 
(A) and a cpd. (B) as catalyst. (A) is transition metal cpd. contg. a gp. 
IVB metal and (B) is an aryl or alkyl-substd . boron cpd. 

(A) Includes (pentamethyl cyclopentadienyl) trimethyl zirconium, 
-titanium and -hafnium, bis (cyclopentadienyl) -dimethylzirconium, -titanium 
and -hafnium and ethylenebis (indenyl) dimethylzirconium, -titanium and 
hafnium. (B) tri-phenylboron , tri (3 , 5-di (trif luoromethyl) phenyl) boron and 
tri ( (4-f luoromethyl) phenyl) boron and the alpha-olefin is ethylene, 
propylene, 1-butene, 4-methyl-l-pentene and 1-eicosene. Polymerisation is 
carried out for 5 mins . to 10 hrs . at -50 to 250 deg.C under 1-100 
kg/cm 2 . G opt. in the presence of solvent such as benzene, cyclohexane and 
chloroform. 

USE/ADVANTAGE - The method is relatively simple because there is no 
catalytic complex cpd. prodn. step. Method (co) polymerises an 
alpha-olef in (s) effectively and industrially stably in the presence of 
stable highly active catalyst without using a large amt. of an organic Al 
cpd. which may be opt. used in the polymerisation. 

In an example, polymerisation is carried out for 10 mins. in the 
presence of 400ml toluene, 0.005 mmol tri (pentaf luorophenyl) boron and 
0.005 mmol biscyclopentadienyl dimethylzirconium at 80 deg.C under N2 by 
introducing ethylene continuously to 7 kg/cm 2 . G to give 24. 2g 
polyethylene . 
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(57) mm 

[ami a-*i>y4>xm&fr*. xmnrnmrju 
mm TEft&ft (a) (B) . ftsmc* 

SfciDft'&ft (C) SttttibTfflV^ a-*l/7^ 

(a) «»!»^c3ivB«^6a«n5^^ss^*rr 

(b) 7>)-)v*it\-t7)\<*)\<uimmfciim 

(C) Wt8T;US^OA(t^«5 



«JB«»«IVB*«.6 



1 

MMMl] TKfl^ft (A) &£ZMk&to (B) £ 

mmtvxm^ a-*uy*>&m&?zz£&&m 
£-t%*vy<< >%&'&&<DMm&. 

(a) mmm&<oivBmfr$mtttiz>m&&m&&irr 

(b) 7*)—)v&it\t7)v*)\fcmBmfc%m 

[§I*E2] a*^l8B«©flS-&« (A) *5<fcWfc^ 
* (B) fcsm^«7;i/S-^Mt^<&r (C) sat* 

[0 0 0 1] 

[**±<7)5pjffi^3 -smew* *uyj>Zkm&fc 
w\zm\s<\z* a-*uy* >(D&$im>£fr & ft \*=m 

CO 0 0 2] 

tkl m&&mfc & r s y > t *^m-rz>* 20 

58-19309 #) . 2M(D^ >^Zl)lM&^U> 

wm#v7nvu>&mm?z>zt «$$!Bg6i-i3 

0 3 1 4#) Z(DtJ^>XJr—%:mm 

%WttZ>Zt1fi'V%Z>h'£*lT\<*Z> (MakromoI.Cbe 
m. v Rapid Commun. 4, 417-421 (1983) ; Angew. Chem. Int. Ed. 
Engl. 24, 507-508(1985) ;i. Am. Chem. Soc. 109, 6544-6545 
(1987) ; J . Am. Chem. Soc . 110, 6255-6256 (1988) ) 0 
[0 0 0 3] £CDJ§£. 7^V^^^y^#'J*U7-T 

bfx (-< >?—m m&?*mrzm»&mi£&V9 m 
mm 61-2640 io e 4 - 5 1 4 0 8 

^PiBS6 4-6 6 2 1 6^) , IL— X>3?fc<fc*R 40 
(C 5 (R' ) «) »MeQpI^^Pt>ft^«l (^08 
0363-25 1405 #0f|B8 63-295607 
^, ^MBS6 4- 7 4 2 0 2^) , &*»T*«Lfc* 

*n-fe>fls^» (^§8^3- 1 2 4 0 6^) wasn 

TV**, Xrl>*7uy 

n-fe>ft-&«t»^»T»a (ttMPB 63-142004 
^. #0PB6 3-2OO5*f) . 
[0 0 0 4] 
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m<D 10 0-1 000 0 fgfi<h V> 5 Ktr> Jt*Tffi# 

itntf-h#&?stt£f§* c & t> & » 3 rib*** 

3 SIC, Ti^y^Mt -^OKjgJr^^T 

[0 0 0 5J rnicttu T^-^Afc^^rT*^ 
<OflB3S«S# 2: ;* * D *lr £ t L T# V> * a 

-tl/7^>OW*ttt)^nTHS (1*^1-5 
0 2 0 36*1) . 210**TfflV^*«ttt, £ 

[0 0 0 6] f»CC!>9»ftHft««&0«fiSd4lf 

t^^t>7< *fe»#£w«u cn*m«iUT« 

(I- Am. Chem. Soc. , 113, No. 9, 1991, 3623-3625). Vfr U 
[0 0 0 7] 

to o o si ifcdbi, *a*tt, raa^^* (A) 

43«trX (B) *fc«TI3flS^» (A) . (B) *5£tf 
(C) Sj«ltLTo-tl/7>f>Oi«fcW:ftI& 
&ff*3 ii^mt^7^ 

(a) ««*«05ivB»^6a«n*a»*R&#*T 
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(b) Tv-)v^ft\t7)^jmmm^it^ 

(C) ^mTfr^-VAit-S®} 

[ooo9] £tf, *&m\z-D$miz&i,<mi'tz>. 
B^&i^n^i^m -rfcfcii^x^A (t 

i) . iMtox^A (Zr) SfcteA^x^A (Hf) n 
C pM 1 R l a R'b R a e 
Cp»M l R l d R 2 t 



(Cp-Ai-Cp) M'R L «R'« 
M l R^R^R't R 4 i 
[ (I) - (IV) ^C*. M 1 ttTi, ZrJtliHfB 

Ay^yX-iH, -f >^x;U&, ©ft-f>xx;u&, 
T. R 1 . R 1 , R»*J:»RM»li*n**J|CT, K 

mm*. )\u?>m=?, &*»i-2o<D7;i/*;i^s, 

MMftl~2 0O7->^**->«, 7'JW, eft 
n;p. ft*£HF v «*£HF. MXtS, &#;Ffi&fais 

no -3 os*, d^«ktxen^n^no-2os». 

4 0^*$:^. R 1 , R 2 , R 3 *5<fctfR<l«-<£2& 
±^S^lC«^UTSR«^bTlriT ! b<fc^. JLiSCp 30 

*m&m&*[Tzm&\z\2i> %®wm&te$tm& 1 - 2 

ooTJM^Mb&tffSLvv (ID 5tt3.ktf (ill) j£ 

tC*5ViT, 20tOCp^-<Ot>^-Qtt)«k<, 5 
[0 0 1 13 ±E (I) - (III) ^:*J^1S^->^D 

D^y^PO^yXXJH, 1, 2-v?^^J^>^ 
D^>^yXX;H, fh7^^y^D^>^yXX 

Jyg, 1, 3 - ^^^;Uf/^n^>^^x-;i/S, i, 40 

2. S-h'J^^y^D^^^XXjH, 1, 2, 

4-K'j^f;^D^yxx;H ( 

D^>^^xx;ug, hu^5 1 ;U'> , j;Pv^n^> 
*5>xx;w*fc£#*if&n<5. R^R^iftwti 

Ttt, fll*^ Aoy>^tLTF, CI, Br, 

1 ; ^^ft 1-20 (D7J^;H<h UT^ ^S, X5^ 

^^S, 2-X^;P'\*^»;«*B[l-* 

2 0O7^3^ySi:lt^h^yI l Xh + y§, :/ 
n^->g, ^h^yl, 7jL/*i/m ; ^3s&6-2 50 



**> »fcTB-fM (I) . (II) (III) 

n* > z u ^ > * ^x-;wir&* s « ^ n s <ds*3M*: 
*sw*Te-«sc (iv) T^$n^^^*fc«-n 

[0 0 10] 

- (i) 

- (in 

- on) 

- (IV) 

^>^;ua : S*ft 1 - 2 0 W7'>myS<i: ITA 

itiThy^wjM, (hu^^u^) ^ 

X— rJW fh7tKD77 >^CDX— T^K^ 

tKD^t7x>*©ftx-f;HB, x^;i/^>*/x 
-h^cxxri* 7-fe hxHJ;k ^>7xhU ;u 

«0rhum hy^^;pr^>. h»jxw5 

>, hy^;PT^>, N, N-^^^7XUy, 
2, 2 ' - t:U 7xt>hDU>^07$> 
^S, h'JXfWX7^>, MJ7ixm7>r>^ 

:/^>?x>, i-^>7 L >, >rv ^>^^x 
>, i -^\^-t:>^i;iKcneosi^ ; mvt^mft&k 

4t7kM£lsT1>V>, h;kX>, ^z/V>, fy^7 
^h'Jxx *>*n;*-**$>x> f y^ot^^h'J 
X>, y^P^^^Th7X>^^n6^M 

y^fju^xi/>^w$^e.n5. 

[0 0 12] (I) - (III) 3&D<fc^W©*T»fc«FS 
bUCDKL (I) StOfc'&ttTteR 1 -R». CD,*cp4>ft:< 
i:t)2^, (II) , (III) &<»{k&to : vfe R 1 , R a 

©*»<tfcl^ ^Sl-2O07;i/^SJ 
fe^^*6-2 0CD7 y-;^CDfeOTfe^o CCOct 

7M^tLt, mtrFiao^ois^^^neft^ 
(i) agjfrta 

(^>^^^Jl/5>^D^>^5yXX;W) h*) XTJlzsfr 
nx^A, (^>^^»>^a^>^yxzjW h U 

7iZJl/yj^X>)A. (^>^^^>-^D^>^ix 

xx;u) h'j^>y^ywx^ (v-^n^o^i^ 
XXJP) h'J^^yi^x^A, (y^D^>^yX 
x;u) hij7ix;kyjP3x«)A, (x^d^>^x 
x;U) KU^Vy^y^z^A, (^Wy^n^> 
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^>*~>xx;W h'j7xr;k^3^A, 

(r h 7 ^ f ^ n >?xr ;w 

)W)V zx n ^7 A . ( MJ * ^;i^> ^ d ^ > ^ i^x - ;W 
MJpt ^)V*?)Vzi - V A* ( h U U ;i^>47 

>^yxz;w hU^^S^xixtfA* (->*a^> 

»y^D^>^i?xxiW i?*^ 0<h*-» $W jo 

3X-)A, 

[0 0 1 3] (II) agfe^g 

tfx (y^a^>^>?xx;w 

A, fcfX (y^D^^^yXXiW yX^yi^x«> 
A, tfX (->^D^>^^XXi;i/) y^>^I/yJ^X 
^A, tfx (y^P^>^yxrjW h+i/y^a 
x»>a, trx (y^a^>^^xx;w 3*4? □□swa 

— ^A, fcfX (^^;Pv^O^>^5yX-;i/) y^f^ 
^3-r)A, tfX (^>^^^k>^n^>^yXX a? 

xxxjW ^>^;k»3X^A, trx 

)Vis!7U«>>#i?3.-M y^>yJI/y;^X^A, tf 
X K>^^^k>^0^>^yXljW ^DD^^ 

[0 0 14] (III) iz<wc£m 
X^U>fcfX H>rXJW y^^y^z^i., x 

-^A, x^^vU l^>bTX (y^D^/^yX- 50 
)V) y^fJkyi^X^A, ^V7DtUf> (9-7 

)V*V—M (y^p^y^yxx^) s^^vJl^ 

X^A, [^f^ (7ix;i/) (9-7)U* 
V-)V) (y^n^y^yXXjW y^?;k»3X^* 

,,<R5 t -C 5 H4-0 N 



*A. (i;7xx;Mfl/» (9-7)\,*U~M (~> 
^□^>^yirjH i^^^yi^x^A, x^U? 
> (9-7;i/tl/x;w (y^D^>^^xxjw 
^l^jpnxOA* ($/^n^^;W (9-:?;io*-u 
x;W (y^D^>^x-JW y^fjk»jx^ 
A, <>^D^>*\>V) 19-7JU*U=.)V) (is#U 
^>^yX-jW y^^;^x^L, iisfutt 

;W (9-7^tl^X;W (y^D^^yXXJW 

^fjp^nx^A, (^^y'Jl/» (9-^;p 
tuxjp) (y^a^>^yxx;w y^f;^3X 
*A, 

[0 0 15] ±EHBSC (I) , (II) . (Ill) 

T^$n^y^n^>^ yxxj^W© fccofc* 

wt^-ciMae (iv) aofc^tta^tf&n. wa^t- 

h^^>^;i/>?;i/xixr>A, bfx (2, 5-v?-t-^ 
s;^^y^jx«i7A^^7;w 
S^^tx/^^^r^xi^^s^^^^-^A^ 
^3x->Aft*fc A7x^A^wf^n 

[0 0 16] SSK, *»^^ViTtt, (A) 

yXXJH (fc*:L4>fc< (hfelililfty^ajM 
iyXXJl^Tifc*) ^M8^^IVA^^S«n^5c 

uni:<k 0 7^f y ^^r^ yf^ , ftoJteH 1 

£&~C%2> 9 COi^ftftftfttUm TIB 
(V) T^$n*flS'&ft*Xi:ttc:n'&C01|*#:* 

[0 0 17] 
Hfcl] 



[a (v) Yi^i, gas, y;^x^A^rc«® 
r 6 » - c 5 h< - , RifR* . - c 8 H4 - . tt-^n^ng 

jfty^P^>^yXX;H t t£«fctfutel<-4<D&& 

^< tt>n-^co->^D^>^vxx;^^ 
)V7 u-ju&^L<i*ry-;ur;i^;i^£^-r. m 2 50 



M2 

./" \ 



(V) 



[0 0 18] _tSE (V) &\Z&ttZ>m&i'>7U'<>>2i? 

xx;HtLTH tflAtf* ^;k>^D^^yxx 
x^y^D^>^yxxjn, <V7"nt;;k> 
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c 



V3L~)Vm, 1. 3 -y^^y^P^>^xX^ 
S. 1, 2, 3-hU^?^D^>^xr;H, 

ftLTF, CI, Br. I ;**»1-2 0(07^4 

h+vl, xh+->i, ^0**5/* :/h*->3, y 

J * ; 6-20©7'J — 7)V*)\,7 

u - JH§b < «7 u -;i<7;^;n t it7i^^ 

7XXJ1.S, h'J^g, ^r^UJV*. ^>S^S^ 

[0 0 19] zlo&oU (V) sc©fl:^*£LT\ m*. 
(v) xoxt&to 

V frMTs (2. 3. S-h'J^^^D^ 

JVfcTX (2, 3, 5 - MJ^^y^n^^yX- 
[0 0 2 0] #»W«C*5^T. ft«4fe (B) tt % AMlC 

**fi*u 7;wn«it ittt/Nny>B«7;p 
*;ug£&^-r*. 7U-^*fctt7;WHi«* 

R 7 r A 1 Q 3 -r 

(RMi£fc*&l~l 8, ^*L<«1-1 2CDT;^ 

rlil^r^3O«B0*©TM. ) ftflWKtt, h 
'Jpt^Jl-T^x^A, h'Jxf;i/7;^x^A, MJ 

R7 



(5) ^5i?4-3 5 3 5 02 

8 

g&a* i - 2 ®s* kib^ t rcfoom^&nm 

[0 0 2 1] ffc^ft (B) tUTffl^-Bi«ftd*0>* 

^7MD7xz;W MJ [3. 5-5> (hU7 

;iofra;*^;M 7:x;x;i/] MJ [ (4-y)V*u 

**MW 7xx« a# % MJ*^;i/»*. MJx^;!/ 

MJ (n-y^) MJ (h'J7Mn^ 

(yt7/p*n^« mm. mj (2, 4, 6-mj 

7)V*nyx.-)V) mm. MJ (3, 5-^7^07 
XXJW flg& v (^>^7W07i-;M V)V*U 
HS. X7ix;i/7WPI1 X (^>^7WD7 

a? ix;w ^nn«|*, y^^^J^DSB*. 5>x^;l/ 
7JM-na* % (n-^yjlr) 7WoIjS5, 
^7^tD7xx;w *Jy)V*umm* 7xx;^7;P 

*^j\szsy)l*nmm. tt)lr*?y)V*nmm. (n- 

h'J K>^7WD7x-;W L 

[0 0 2 2] ««BgttfeJ:0»<-r*fce6fcffl^ 
£tx* (O ^©tl7;^x-)L^tiTit 

30 TIS-«S^ (VI) , CVII) (VIII) T^fc><*n 

- (VI) 

[0 0 2 3] 
[ft 2] 



A 1 



O — f A 1 - O) s -g Al 

RT R7 



s 



R? 



» (?H) 



-?&t>2tizmftT)i>$ (R 7 tt* (vi> <h 

HCfcOtiisT. stefi^&fc^fcU ii^3-5 0T 
) ★ 

— eA i -o>-5- 

R** 



[0024] 
Mfc3] 



(VIII) 



Tat>sn*»0jiu*(tt«*rr*iRtt7';!/*;u7;i/5 

/*if>. (RM« (VI) tlMUfeOS^T. 



5^7 



OT^i. ) (VI) - (VIII) *0fls^»a>«T#SL 
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<\Z (VI) SCcMfc^ftT. f»K:»SL<tt (VI) SO* 
£-#7T r - 3<Db<D. ^TfchU^WJK-^ 

[0 0 2 5] ±&7)V*Jtt><OWBIfcb.l,X\±* 7 

[0026] *§mTmto*ttSk\±* ±mt&to (a) 

<h<fc£«3 (B) &±^it5t>©T*0, *?£L<te 
2 £ K^«7;i/S X* Afce* (C) fcfln^fcfco-pfc 

(A) Lfc^® (B) 0>«fflftfrtt 
ttfcWfcanfcV***, (A) : fistffc (B) <Dit 

(^it) $1:0. 1-1:10, »l;i:0. 5- 
1 : Stt^u^ffJL^. 

Ot:<Ol5e«2:'r^Jl<J:^fiF^L<, JE#, P*IWW:ffl»fc: 

(o <ommm\*. ca) imo n^ura* 

O-lOOraoin^. fi7J^-^Ai^t 
(C) S«^*t«*Stt**«^|ft±$-&*^i:^tT 

fc*. *58Wlr*^Ttt. tt&m (A) , (B) 

XfcMfc^tt (A) , (B) . (C) £^*6&«£i3-Tte 

L*U fl^» (A) , (B) £&«$-£T# 
[0 0 2 7] #3gEpm, ±ISfi^tr^^T, a-*!/ 

WfcWu jl^u>, -JuMvy, 1 -yf>, 3-* 

f;V-l-yf>, 1 -'S^r*fe>, 4-^^-1-^ 
1 h^^-t>. 1 --MrtfTHrV, 1 -*W=r^ 

£#T€r*#, Xfb>^&3-10Oa-tl/7 



(6) ^?4-3 5 3 5 0 2 

J0 

^ttHo-t^7>f >JC^LT2 Omo 1 

[00283 *««i:*$^r, s^^«K^n-r, *£ 

Tfc<fc^. l^MCPL, m&Um\*- 5 0-2 5 0 
t:, »fc2 0- 1 0 O'CtTZCiifiWWils^o 

i0 jujt) au~i o 8 , wci o o-i o 5 

3 0Kg/cm l Gm 

[0029] m&mm&m»z>m&+ m^\i. ^>-t? 
*;pa, □ p ^ ^ >*o Aoy >fcKft***ftffl 

[0 0 3 0] 

^UT^T@»Lfc5 0 0ml <Z>*— b^U — ^ 
\Z. hJH>4 0 0ml, MJ K>^7iI/tD7i- 
;W fli^O. 0 0 5mmo 1 *3 itfhfX^ D^>* 5/ 
30 XXjl/y^^I/y^X^AO. 0 0 5mmo 1 fcflp* 
Z>. 8 0X:\ZTmft<D&Jj&7 k g/cm 2 ^ 

fe * «fc 5 tcx-5P u > ^aii^Wic^— h ^ u-yt:^ 
L, 1 0»BBfi*€:ff^:^ 2 4. 2g^UxfI/> 

Sgffl2 : X^l/>^S^ 

$0. 2mmolMf^m 1 traflHC«-& 

SrfT^VK 5 6. 0 gC0^UX^U>^rc: o 
[0 0 3 1] Sli3:XfU>©!^ 

^;U3x^AcDf^^0^tfx^>^a^>^> ? xx;w^^ 
tt, JOB#|2tH«K:«fi-*fftt^ l 8. 7go#U 

X^U>^fc 

d j|»W4 : Xfl/>g)l^ 

ftjiUTg^Sftl/fcS 0 Om 1 <J)*—Y2V-7 
\Z, hJl/X>4 0 0ml, hU^7^7i^xW 
ImmoK -r h7^>y^y^^x^A 0. 0 5 mm 
oK h'J (^>^7Jl/tD7iX;P) 1^0. 05m 
50 mo 1 i&M, 8 0tl:t^^EM7kg/cm ! 
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fc. 

CO 0 3 2] : ^Dt:i/>01^ 

&SLT£9*Tg&Lrt:5 0 0ml O^-h^U-^ 
IC, hJH>4 0 0ml, MJ-f 7^7^5Z9A 
0. 2mmo K X^UVtfX (-f Vt 5 — ;U) i^^^)V 
iSJVZJ-iy&O. OOSmmoK MJ (^>^^;^ 
D7ir;W B^O. 0 0 5mmo 1 ZMtlZo 
T. 3 0X:iZTftto<DmJl&7 k g/cm* Kfc<5J:-5 

^^pfc?u>sa^;r^-h^i--^^L, lis 

WS-&£?TftV^ 8. 9 gO#U;/D fcf^ r 
0#'J^Dt:i/>H I R^SjztX 13 C — NMR J:D* 7 

-f v * ? ^ v >? jp u y n tr v > r * * z. t at §g # % *i 

CO 0 3 3] ^jgjg : ^°tf 1/>01^ 

u\±U>&mc. tflD#'J^DKl/>H IR*3£tP 3 
C-NMRJ:^ yyyt^^f7^^'jyo^^>T 
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